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(54) Medico-surgical tubes and methods of manufacture 


(57) An epidural catheter 1 has a closed, soft patient 
end region 5 with a side opening 3. The catheter 1 is 
formed from a two-layer extruded tube 10 in which the 
outer layer 12 is of a harder material than the inner layer 


1 1 . A heated pin 20 is inserted in one end of the tube 10 
to expand its diameter. An annular grinding tool 22 is 
then moved along the expanded region to remove the 
outer, hard layer 12 in this region. The end 2 of the tube 
is subsequently closed and the side opening 3 is formed 
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Description 

[0001] This invention relates to methods of making 
medico-surgical tubes of the kind including the steps of 
providing a tubular member with an inner layer and an s 
outer layer. 

[0002] The invention is more particularly concerned 
with tubes having a soft tip, and with methods of manu- 
facture of such tubes. 

[0003] It is often desirable for medico-surgical tubes 10 
or catheters to have a soft tip, so as to reduce trauma 
when the tip contacts patient tissue. In epidural cathe- 
ters, a soft tip reduces the risk that the catheter will dam- 
age the dura. Various arrangements have been pro- 
posed for providing a soft tip, such as by attaching or is 
moulding a separate component of a softer material on- 
to the shaft of the catheter. Such an arrangement is not 
entirely satisfactory because a separate assembly op- 
eration is needed to form the tip, leading to increased 
manufacturing expense. Also, there is always some risk 20 
that a separate component might become detached 
from the body of the catheter. Other arrangements in 
which the rear part of the catheter is reinforced can also 
be difficult to make by automated assembly, thereby 
making the catheter relatively expensive. 25 
[0004] It is an object of the present invention to pro- 
vide an improved medico-surgical tube and method of 
manufacture of a such a tube. 

[0005] According to one aspect of the present inven- 
tion there is provided a method of the above-specified 30 
kind, characterised in that the outer layer is of a harder 
material than the inner layer, that the diameter of the 
tubular member is enlarged along a region of the tubular 
member, and that a part at least of the outer layer is 
removed along the region to make the region softer and 35 
more flexible than the remainder of the tube. 
[0006] The part at least of the outer layer is preferably 
removed along the region to a thickness such that the 
external diameter of the region is substantially equal to 
that of the remainder of the tube. The outer layer is pref- *o 
erably removed through its entire thickness along the 
region. The diameter may be enlarged by inserting a 
heated pin into the tubular member along the region, the 
diameter of the pin being preferably substantially equal 
to the external diameter of the tubular member less the 
thicknessbf thelnneTlayer. TrTe^alt^at least of th^uter 
layer may be removed by grinding while the pin is in the 
tubular member. The part at least of the outer layer may 
be removed by moving an annular grinding tool axially 
along the region. The method may include the step of so 
smoothing the region after removing the part at least of 
the outer layer The region is preferably at one end of 
the tube. The tube may subsequently be end formed 
closed and a side opening formed in the tube in the re- 
gion. 55 
[0007] An epidural catheter and a method of making 
an epidural catheter according to the present invention, 
will now be described, by way of example, with refer- 


ence to the accompanying drawings, in which: 

Figure 1 is a side elevation view of the cath- 

eter; 

Figures 2 to 5 are enlarged cross-sectional side 
elevation views of the patient end of 
the catheter at various stages of 
manufacture; and 

Figure 6 is an enlarged cross-sectional side 

elevation view of the patient end of 
the finished catheter. 


[0008] With reference first to Figure 1 , the catheter 1 
is about 75-1 00cm long with a rounded tip 2 at its patient 
end and a side opening 3 close to the tip. The machine 
end 4 of the catheter 1 is open and cut square for at- 
tachment to a conventional epidural connector, not 
shown. A region 5 at the patient end of the catheter 1 is 
softer than the remainder of the catheter and extends 
for a distance of about 5cm. 

[0009] The way in which the soft region 5 is provided 
at the tip of the catheter 1 will become apparent from 
reference to Figures 2 to 5 showing steps in manufac- 
ture of the catheter. 

[0010] Turning first to Figure 2, a length of tubing 10 
is provided having an inner layer 1 1 and an outer layer 
12: the outer layer is harder than the inner layer. Both 
layers 11 and 12 may be of the same polymer, such as 
PVC, but with differing amounts of plasticizer. Alterna- 
tively, the layers could be of different polymers, such as 
an inner layer of PVC and an outer layer of ABS, nylon 
or polycarbonate. The tubing 10 is extruded but could 
be formed in any conventional way. 
[0011] The next step, as shown in Figure 3, is to insert 
a heated pin 20 into one end of the tubing 10. The pin 
20 has pointed tip 21 and is of circular section, the di- 
ameter of the pin in its cylindrical section being approx- 
imately equal to the external diameter of the tubing 10 
less the thickness of the inner layer 11. The heat of the 
pin 20 softens the material of the tubing 10 sufficiently 
to enable the tubing to be deformed outwardly over the 
surface of the pin, which may be lubricated to assist in- 
sertion. The pin 20 is inserted in the tubing 10 by a suf- 
ficient^ istance to produce an"eniarged7e gjon T 3eq ua I 
to the desired length of the soft region 5 of the catheter 
1 . While the pin 20 is still in place, an annular grinding 
tool 22 is rotated about the axis of the pin and is moved 
forwards along the length of the pin. The tool 22 has a 
central aperture 23 with a diameter equal to the external 
diameter of the unexpanded part of the tubing 10. As 
the tool 22 rotates and moves forwards, it grinds away 
the outer part of the enlarged region 1 3 of the tubing 1 0. 
More particularly, it removes the hard outer layer 12 of 
the tubing 10 along the expanded region 13 of tubing 
through the entire thickness of the outer layer, exposing 
the softer, inner layer 11 on the outside surface. 
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[0012] The grinding tool 22 is then slid back and the 
pin 20 is removed from the tubing 10, which now has 
the form shown in Figure 4. The surface of the ground 
region may be smoothed to remove machining marks, 
such as by applying a solvent or thin coating, or by the s 2. 
application of heat. The tubing 1 0 has a constant exter- 
nal diameter along its length, with the hard outer layer 
12 making the tubing relatively stiff along most of its 
length compared with the region 1 3 from which the hard 
layer has been removed and which is now solely pro- 10 
vided by the relatively soft inner layer 11. The reduced 3. 
overall wall thickness along the region 13 also contrib- 
utes to the softer, more flexible nature of this region. The 
internal diameter of the tubing is slightly greater along 
the region 13 but, providing the hard outer layer 12 is is 4. 
relatively thin compared with the inner layer, this varia- 
tion in internal diameter need not be great. 
[001 3] The next step, as shown in Figure 5, is to end 
form the tubing 1 0 in a conventional way, by pushing it 
into a heated mould 30 having a cavity 31 shaped to 20 5. 
close and define the shape of the end 2 of the catheter. 
The side eye 3 is then formed through the soft region 5 
in a conventional way to produce a closed-tip, side- 
opening catheter, as shown in Figure 6. 

[0014] The soft nature of the very tip of the catheter, 25 s. 
along the first 2^3mm provides a soft bumper in case the 
tip collides with patient tissue during insertion. The more 
flexible nature of the remainder of the region 5 allows 
the catheter to take a route of low resistance, thereby 
avoiding collisions with hard parts of the anatomy. The 30 7. 
construction of the catheter enables it to be made easily 
by automated processes and without the need for sub- 
sequent assembly operations. 

[0015] It will be appreciated that the invention is not 
confined to epidural catheters but could be used to pro- 35 a 
vide a region of increased softness and flexibility to other 
tubes such as endotracheal tubes. In some cases, the 
region of increased softness might not be the tip of the 
catheter. It may not be necessary in some tubes com- 
pletely to remove the entire thickness of the outer layer 40 9. 
in order to produce the desired softness. The catheter 
could be reinforced such as by incorporating a helical 
reinforcing element, or a braid into the outer layer. A lu- 
men could be formed along either layer for various con- 10. 
ventional purposes. There are various other ways in 45 
which the outer layer could be removed at the tip of the 
catheter instead of by mechanical grinding. 


least of the outer layer (12) is removed along the 
region (1 3) to make the region softer and more flex- 
ible than the remainder of the tube. 

A method according to Claim 2, characterised in 
that the part at least of the outer layer (12) is re- 
moved along the region (1 3) to a thickness such that 
the external diameter of the region is substantially 
equal to that of the remainder of the tube. 

A method according to Claim 1 or 2, characterised 
in that the outer layer (12) is removed through its 
entire thickness along the region (13). 

A method according to any one of the preceding 
claims, characterised in that the diameter of the tu- 
bular member (10) is enlarged by inserting a heated 
pin (20) in the tubular member along the region (1 3). 

A method according to Claim 4, characterised in 
that the diameter of the pin (20) is substantially 
equal to the external diameter of the tubular mem- 
ber (10) less the thickness of the inner layer (11). 

A method according to any one of the preceding 
claims, characterised in that the part at least of the 
outer layer (1 2) is removed by grinding while the pin 
(20) is in the tubular member (10). 

A method according to any one of the preceding 
claims, characterised in that the part at least of the 
outer layer (12) is removed by moving an annular 
grinding tool (22) axially along the region (13). 

A method according to any one of the preceding 
claims, characterised in that the method includes 
the step of smoothing the region (13) after removing 
the part at least of the outer layer (1 2). 

A method according to any one of the preceding 
claims, characterised in that the region (5) is at one 
end of the tube (1). 

A method according to Claim 9, characterised in 
that the end (2) of the tube (1 ) is subsequently end 
formed closed, and that a side opening (3) is formed 
in the tube in the region (5). 


Claims so 

1 . 'A method of making a medico-surgical tube (1 ) in- 
cluding the steps of providing a tubular member ( 1 0) 
with an inner layer (11) and an outer layer ( 1 2), char- 
acterised in that the outer layer (1 2) is of a harder ss 
material than the inner layer (11), that the diameter 
of the tubular member (10) is enlarged along a re- 
gion (13) of the tubular member, and that a part at 
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